Characterisation of mildew resistant wheat-rye substitution lines and identification of an inverted chromosome by fluorescent in situ hybridisation.
Seven different mildew resistant wheat lines derived from crosses between triticale and bread wheat were examined by molecular cytogenetics and chromosome C-banding in order to determine their chromosomal composition. Genomic in situ hybridisation (GISH) showed the presence of rye germplasm in all the lines and identified three substitution lines, three double substitution lines and one addition-substitution line. C-banding identified rye chromosomes 1R and 4R in the addition-substitution line, rye chromosomes 1R and 6R in two substitution lines and 1R and 2R in the third line, and rye chromosome 1R in the three substitution lines. Two of the latter lines (7-102 and 7-169) contained a modified form of the chromosome; fluorescent in situ hybridisation (FISH) using five different repetitive DNA-probes showed a pericentric inversion of 1R in both lines. The breakpoints of the 1R inversion were between (1) the 5S rDNA site and the NOR-region on the satellite of the short arm, and (2) between two AAC(5) sites close to the centromere on the long arm. The role of the rye chromosomes in the mildew resistance, the utilisation of the inverted 1R and the significance of the lines in wheat breeding are discussed.